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mice and F344 rats. Elmiron is a pentosan
polysulfate used as an experimental drug in the
United States for the treatment of interstitial
cystitis and used in Europe to prevent throm-
bosis and hyperlipidemia. The U.S. FDA nom-
inated elmiron to the NTP as an "orphan"
drug in need of chronic toxicity and carcino-
genicity evaluation. Currently, 14-day studies
are being undertaken to determine if expected
effects on the clotting system will be the basis
on which to select doses for further evaluations.
Chronic toxicity and carcinogenicity evaluations
by standard designs are under consideration.

Benzophenone (CAS no. 119-61-9). Two-
year studies via dosed-feed in B6C3F1 mice
and F344 rats. Benzophenone is found in
many consumer products, e.g., as a fragrance
and flavor enhancer, photoinitiator, ultraviolet
curing agent, a polymerization inhibitor, and
in the manufacture of pesticides and various
pharmaceuticals. In NTP 13-week studies, the
oral administration of benzophenone was
found to cause hepatocellular hypertrophy in
rats and mice and evidence of cholestatic liver
injury and renal damage in rats. Marked induc-
tion of hepatic CYP 450 IIB was observed in
rats and mice. Chronic toxicity and carcino-
genicity studies are proposed for this chemical,
with a stop exposure group using a dose which
produced marked liver and kidney lesions in
prechronic studies. Toxicokinetic studies are
also planned.

2-Hydroxy-4-methoxybenzophenone
(CAS no. 131-57-7). Two-year studies via
dosed-feed in B6C3F1 mice and F344 rats. 2-
Hydroxy-4-methoxybenzophenone is a UV
stabilizer used in cosmetic, pharmaceutical, and
plastic products. In NTP 13-week studies by
the oral and topical routes, similar sites of toxi-
city were seen, primarily the liver and kidney,
and effects on sperm density and the length of
the estrous cycle were noted. Two-year studies
of standard design are planned for this chemi-
cal by the oral route of administration.

Methacrylonitrile (CAS no. 126-98-7).
Two-year studies via oral gavage in B6C3F1
mice and F344 rats. Methacrylonitrile is an
industrial chemical widely used in a variety of
organic processes related to the manufacture of
polymers. It is a highly reactive unsaturated
aliphatic nitrile found in cigarette smoke and is
known to liberate cyanide in vivo. Metha-
crylonitrile has been studied extensively by the
NTP including 14-day and 90-day studies in
rats and mice by gavage. In addition, absorp-
tion, disposition, toxicokinetics, cell prolifera-
tion, and developmental toxicity studies have
been performed. This chemical will be the sub-
ject of modeling efforts with physiologically
based pharmacokinetic modeling techniques
and is also recommended for 2-year chronic
toxicity and carcinogenicity studies of a stan-
dard design.

Acrylonitrile (GAS no. 107-13-1). Two-
year studies via oral gavage in B6G3F1 mice
and F344 rats. Acrylonitrile is extensively used

for the manufacture of synthetic fibers, resins,
elastomers, rubber and plastics. There is limit-
ed evidence for the carcinogenicity of acryloni-
trile in workers and it has been shown to pro-
duce chromosome damage in the blood cells of
exposed workers. Acrylonitrile has produced
brain, stomach, and zymbal gland tumors in 2-
year studies in rats, but has not been studied in
mice. Clues to critical metabolites may be
gained from comparative studies in mice.
Therefore, acrylonitrile will be studied in mice
by the standard NTP protocol. Toxicokinetic
estimates will be derived by analysis of an acry-
lonitrile-glutathione conjugation product in
the urine.

m-Nitrotoluene (CAS no. 99-08-1). Two-
year studies via dosed-feed in B6C3F1 mice
and F344 rats. The nitrotoluenes are high pro-
duction volume chemicals used in the synthesis
of agricultural and rubber chemicals and in var-
ious dyes. There are differences in the patterns
of metabolism of nitrotoluenes. The ortho-iso-
mer undergoes a series of microflora-mediated
reactions leading to an intermediate with high
capacity to bind to hepatic DNA and induce
unscheduled DNA synthesis. In extensive NTP
prechronic studies an unexpected finding was
the presence of chemically induced mesothe-
lioma in male rats receiving o-nitrotoluene.
Studies demonstrated that microflora metabo-
lism was not necessary for the mesothelioma
response. Chronic toxicity and carcinogenicity
studies are planned with o-nitrotoluene (CAS
no. 88-72-2) and p-nitrotoluene (CAS no. 99-
99-0), as well as m-nitrotoluene.

m-Cresol (CAS no. 108-39-4). Two-year
studies via dosed-feed in B6C3F1 mice and
F344 rats. The cresols are monomethyl deriva-
tives of phenol, and are found as constituents
of coal tar, in various industrial solvents and
resins, and in some essential oils. There are no
adequate chronic toxicity and carcinogenicity
studies of the cresols. The NTP has performed
comparative 13-week toxicity studies in rats
and mice by the dosed feed route. The isomers
were found to exhibit generally similar patterns
of toxicities, with the o-isomer (CAS no. 95-
48-7) being somewhat less toxic than m- or p
cresol (CAS no. 106-44-5). Comparative
chronic toxicity and carcinogenicity studies in
rats and mice are planned for the cresols.

2,4-Decadienal (CAS no. 25152-84-5).
Thirteen-week and 2-year studies via oral gav-
age in B6C3F1 mice and F344 rats. 2,4-
Decadienal is one of the dass of dienaldehydes
that occur naturally in a variety of foods as by-
products of the peroxidation of polyunsaturat-
ed lipids. Ingested lipid oxidation products and
oxidized fats have been reported to cause dam-
age to the liver and kidneys, increased cellular
proliferation in the gastrointestinal tract, and
other nonspecific tissue injury. Several
researchers have suggested a possible link
between lipid peroxidation products in the diet
and human cancer. 2,4-Decadienal, as well as
2,4-hexadienal (CAS no. 142-83-6), will be

studied in prechronic and chronic toxicity and
carcinogenicity studies in rats and mice.

Dipropylene glycol (CAS no. 25265-71-
8). Two-year studies via dosed-water in
B6C3F1 mice and F344 rats. Dipropylene gly-
col is a component of antifreeze, air freshen-
ers/sanitizers and is used as a stabilizer in cos-
metics, as a component in polyester, alkyd
resins, plastics, as a plasticizer and as a solvent.
It was found to be of low to moderate toxicity
in NTP 13-week studies. Mortality, hepatocel-
lular lesions including atypical foci and an ade-
noma were seen in rats at the highest dose.
Findings in mice were limited to increased liver
weights. Carcinogenicity studies of a standard
design are proposed for dipropylene glycol.

Arsenic trioxide (CAS no. 1327-53-3).
(Study plans are being formulated.) Arsenic tri-
oxide is a by-product of copper or lead smelt-
ing operations and is used in pesticides, in the
manufacture of glass, pharmaceuticals and
other industrial chemicals. Arsenic and arsenic
compounds have been classified as human car-
cinogens by IARC, Arsenic is a common water
contaminant and there is need for information
on biomarkers of exposure for low dose risk
estimations. Specific study designs are under
development.

Tamoxifen (CAS no. 10540-29-1).
(Conjugated estrogens study plans are being for-
mulated.) Conjugated estrogens are listed by IARC
as human carcinogens causing endometrial cancer.
Estrogens are prescribed for prevention of osteo-
porosis in post-menopausal women and are used as
oral contraceptives. Tamoxifen is a mixed estrogen
agonist/ antagonist known to be effective in the
treatment and prevention of estrogen sensitive
breast cancer. Tamoxifen also causes endometrial
cancer in humans. Studies are being designed to
help characterize dose-response relationships and
cancer risks for estrogen agonist and antagonists.
MX [3-Chloro-4-(dichloromethyl)-5-

hydroxy-2-furanone] (CAS no. 77439-76-0).
(Study plans are being formulated.) MX is a
mutagenic by-product of water and wood pulp
chlorination and has been determined to
account for about half of the mutagenic poten-
cy of finished drinking water. The EPA has
nominated MX for carcinogenicity studies with
the expectation that the outcome could influ-
ence U.S. drinking water contaminant stan-
dards. Study designs are incomplete.
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